Tea and coffee have been consumed for hundreds of years ago for their flavour and stimulating properties. Nowadays, caffeine received an increasing interest in food and pharmaceutical industries due to its CNS stimulant properties, peripheral vasoconstriction, relaxation of the smooth muscle and myocardial stimulation. Caffeine constitutes an average of up to 4% of tea leaf and 1.5% of coffee bean. The aim of this study is to assess the quality of tea and coffee products present in the Egyptian market. Quality assessment was performed based on caffeine levels by using high performance thin layer chromatography (HPTLC). The results showed the quality variation among the products examined of both tea and coffee. With Ahmed tea London English breakfast showing the highest caffeine content (535 mg/ cup) and El Gawhara Green tea showing the lowest (3 mg/ cup). The used method is simple, rapid, reliable and suitable for evaluation of quality of caffeine containing preparations.
INTRODUCTION
Tea (Camellia sinensis family Theaceae) and coffee (Coffea Arabica family Rubiaceae) are the most consumed drinks in the world. Consumption of tea is part of people's daily routine, as an everyday drink and as a therapeutic aid in many illnesses (Bhatt et al., 2010) According to the Food and Agriculture Organization of the United Nations statistics (FAO STAT), the average yearly consumption of tea and coffee per capita in Egypt is 0.93 kg and 0.3 kg, respectively (FAO stat, 2015) . However, examining the Egyptian population one finds that the percentage of children (under 14 years and most probably not consuming any tea or coffee) is 33% (The World Bank official site, 2015), resulting in a dramatic increase in the average consumption rate of tea and coffee to 1.38 kg and 0.44 kg, respectively. Thus, the estimated average consumption of tea and coffee extracts is 1.0 and 0.16 L/person/day, respectively, in Egypt. In this concern, teas could be classified into three major types: non-fermented green tea (produced by drying and steaming the fresh leaves); semifermented oolong tea (produced by partial fermentation of leaves before drying); and fermented black and red (pu-erh) tea (undergo full fermentation before drying and steaming) (Zuo et al., 2002) .
Obviously worldwide, black tea is the most widely consumed (80%), whereas green tea is drunk throughout Asia; oolong tea is popular in China and Taiwan (Wu and Wei, 2011) . Chemically, the main secondary metabolite composition of tea and coffee is polyphenols, alkaloids (caffeine, theophylline, and theobromine), volatile compounds and tannins (Ushir et al., 2011) . Biologically,tea possesses a ray of medicinal uses such as being antioxidant, lower risk of several types of gastrointestinal and lung cancers (Amantana et al, 2002; Kondo et al., 2002; Xie et al., 1998) , antimutagenic, antidiabetic, antibacterial, antiinflammatory, and hypocholesterolemic qualities (Amantana et al, 2002; Kondo et al., 2002; Fenf et al., 2001; Xie et al., 1998) . Furthermore, caffeine possesses stimulatory effects (Zuo et al., 2002) . However, large doses of caffeine, more than 250 mg per day, can lead to a condition known as caffeinism. This phenomenon usually combines caffeine dependency causing unpleasant physical and mental conditions including nervousness, irritability, restlessness, insomnia, headaches, and heart palpitations after caffeine use (Iancu et al., 2007) .
The (Winston et al., 2005; Verkhratsky, 2005) .
Extreme overdose can result in death (Holmgren et al., 2004; Alstott et al., 1973) . The LD 50 of caffeine in humans is dependent on individual sensitivity; but is estimated to be about 150 to 200 milligrams per kilogram of body mass or roughly 80 to 100 cups of coffee for an average adult (Peters, 1967) .
The aim of the present study is to determine the concentration of caffeine using HPTLC inorder to compare teas and instant types of coffee of different sorts, grades, and producing companies. A total of 16 tea and 13 coffee samples commercialized in Egypt have been analyzed.
MATERIALS and METHODS Standard solutions:
A solution of caffeine standard was prepared by dissolving 30.0 mg accurately weighed, in 10.0 mL methanol (Merck, Germany) in a volumetric flask. This is the stock solution. It was further diluted for preparing three point calibration curve.
Samples:
Instant coffee, Leaf tea and Teabags, commercially available from three major supermarkets (Fathala, Carrefour and Metro) in Alexandria, Egypt were randomly sampled and used for this study.
Preparation of the coffee and tea solutions:
The coffee solution was prepared by addition of 200.0 ml boiling water to 2.0 g of the sachets in a 250.0 ml conical flask and stirred by a glass rod as directed on the packaging. However, in case of tea it was prepared by 2 methods: the first method (infusion) was prepared by addition of 200.0 ml boiling water to 2.0 g of the leaf tea and teabags and stirred by a glass rod, the second method (decoction) was prepared by addition of 200.0 ml boiling water to 2.0 g of the leaf tea and teabags and stirred by magnetic bar on a hot plate at 100 0 C for 3 min. The solution was then filtered through a cotton wool and the residue was washed with distilled water (3 X 10.0 ml). The tea solution was combined, then cooled to room temperature and finally diluted to 250.0 ml with distilled water.
For extraction of caffeine, coffee and tea solutions were transferred to a separating funnel and rendered alkaline. These were extracted with three successive quantities of 30.0, 20.0 and 10.0 ml of chloroform. The combined chloroformic extracts were washed with 10.0 ml water. The washed chloroformic extracts were transferred to a flask, the chloroform distilled off, dried over anhydrous Na 2 SO 4 and the remaining residue dissolved in 10.0 ml methanol in a volumetric flask.
High performance thin layer chromatography:
A Camag HPTLC system equipped with an automatic TLC sampler, TLC scanner 3 and integrated software WINCATS version 1. Quantitative evaluation of the plate was performed in an absorbance-reflectance mode at λmax = 254 nm, using a slit width 6 × 0.4 mm, data resolution 100 mm
Step -1 , scanning speed 20 mm s -1 and baseline correction was used.
Validation of the method: Linearity: Standard solutions were prepared. Chromatogram was developed after application of 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0 mg/mL working standard solution. A three-point calibration was obtained by fitting peak areas to the amount (mg) of the compound by least squares regressions ( Figure 1, Table 1 ). Thus, it is recommended to be used in the linear part only. The correlation coefficient was found to be 0.99985 (Figure 2 ). 
RESULTS AND DISCUSSION
Results of total caffeine calculated per a cup of tea or coffee in various tea and coffee brands are given in Tables 2 and 3 , respectively. The tables show a wide variation in the concentration between the different brands.
Caffeine concentration is higher in case of black teas, showing values between 117 to 535 mg/cup of tea decoction, and 100 to 334 mg/cup of tea infusion whereas green teas ranged from 3 to 158 mg/cup of tea decoction and 2 to 117 mg/cup of tea infusion. These results raise a question about El Gawhara Green tea brand, where the very low concentration indicates complete adulteration of the tea. Additionally, the concentration of caffeine in Lipton Clear Green TB brand which indicates a low grade of the tea leaf used.
Examination of red tea results for caffeine shows that Ahmed tea London English breakfast TB is the brand with highest caffeine content, thus one serving of this tea will result in getting the maximum recommended daily intake. Furthermore, the great difference in caffeine concentration between Lipton yellow label dust tea and Lipton yellow label TB (3.3 and 3.8 times more for the dust tea decoction and infusion, respectively) suggests a partial extraction of caffeine before preparation of the teabags.
For coffee, the results of caffeine concentration show that Alicafé Classic and Alicafé Cappuccino with Ginseng brands possess the highest and lowest concentrations, respectively.
CONCLUSION
Although caffeine is a GRAS drug, overdoses results in CNS over stimulation ranging from restlessness to hallucination or psychosis (Winston et al., 2005) .
Furthermore, extreme overdose could be lethal depending on individual sensitivity and body weight. It is estimated that the LD50 of caffeine in human 150-200 mg/ kg body weight (American Psychiatric Association, 2013; Kerrigan and Lindsey, 2005) . Accordingly, for a 70 kg adult 10 gm caffeine could be lethal and this is easily reached by 18 cups of Alicafé Classic coffee or Ahmed tea London English breakfast TB (dec). Consequently, brands that serve very high concentration of caffeine is not an advantage because one could easily reach overdose or even lethal dose. Thus, there should be a governmental regulation in Egypt to force manufacturers of caffeine containing products to state the caffeine content on the packaging.
